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WHAT IS CLAIMED IS ; 



A method of fo 



with a plurality of sele 
steps of: 

a) forminb 
surface, said channels a]t 
defined by a portion of, 

b) pla 
synthesize polymer d/at s 
portion of said selected 
of monomers 



polymers having diverse monomer 
substrate comprising a surl 
ions, said method comprising the 



3 Z 



sequences on a single subBtrate/' ykid substrate comprising a surface 



different frc 



plurality of channels adjacent said 
east partially having a wall thereof 
fid selected regions; 

selected monomers in said channels to 
.id portion of said selected regions, said 

one comprising polymers with a sequence 
/polymers in at least one other of said 



selected reg^l 



and 



along a 



I repeating steps a) and b) with said channels formed 
fecond portion of said selected regions. 
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The method as recited in claim 1 wherein said step 
of forming a plurality of channels comprises the step of placing a 
channel block adjacent said surface, said channel block having a 
plurality of grooves therein, walls of said grooves and said surface 
at least partiallyX defining said flow channels. 



3. T* 
of placing selected 

removinc 
least a first Chan* 

fl< 

channel, said 
said first monc 



sthod as recited in claim 1 wherein the step 
afgente in said channels comprises the steps of: 
'protecting group from an active site in at 



Lowj 



ifrst 



jraer 



first monomer through said at least a first 
smer comprising a protecting group thereon, 
Lng to said active site in said first channel; 
removing a protecting group from said active site in at 
least a second channel, at least a portion of said second channel 
overlapping a portion of said substrate contacted by said first 
channel; and 

flowing a second monomer through said at least a second 
channel, said second mo nomer\ binding to said active site in said 
second channel . 



4. The method at 
40 the step of screening said pol} 
receptor . 



recited in claim 1 further comprising 
nere for binding affinity with a 



5. The method as recited in claim 1 wherein at leaet 
10 different polymers are formed oh said surface. 
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6. The\ method as recited in claim 1 wherein at least 

IN 

1,000 different poljrniers are formed on said surface. 

7 . The\ method as recited in claim 1 wherein at least 
100,000 different polymers are formed on said surface. 
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8. The ihethod as recited in claim 1 wherein said 
polymers are selected fpom the group consisting of oligonucleotides 
and peptides. 

9. The method as recited in claim 1 wherein said 
selected regions each hav^e an area of less than about 10,000 
microns-. 

10. The method as recited in claim 3 wherein the stepB 
of removing and flowing further comprise the steps of: 

placing a channel block in contact with said surface in a 
first orientation and placing a material comprising a first monomer 
through at least one channel \ in said channel block; 

rotating one of spid channel block and said substrate 
relative to the other; and 

placing a channel \block in contact with said surface in a 
second orientation and placing! a material comprising a second monomer 
through at least one chan^6i^jA^fiaid channel block. 

11. The method/as Vrfecited in claim 1 wherein said steps 
of placing selected reage^rca isreaid channels comprises: 

placing a pipet in f^uid communication with said channel; 

and 

injecting said selected reagents through said channels. 
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12. The method as re&ited in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing said pipet in contact wi^h an orifice on a side of said 
substrate opposite said surface. 
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13. The method as recitied in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing a plurality of pipets in communication with a plurality of 
said channels and flowing different reagents through at least two of 
said channels. 
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14. The method as recited \in claim 1 preceded by the 
step of forming an array of valves of said surface whereby fluid may 
be directed to desired locations on said \surf ace, and selectively 
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operating saLLd valves and flowing said selected reagents through 
channels forced thereby. 

15V The method as recited in claim 1 preceded by the 
5 step of irradiating portions of said substrate with light whereby 
photoremovable groups are removed from active groups on said 
substrate. 

16. Vche method as recited in claim 15 wherein said 
10 selected irradiated portions are in the form of stripes, and wherein 
said step of forming channels comprises forming said channels along a 
path of said stripes^ different reagents placed in at least a portion 
of said channels. 
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17. 



A met 



sequences 



a surface 



a) 



?nt 



of forming a plurality of peptide 
i. single substrate comprising the stepB of: 
aid substrate in contact with a channel 
on, said channel block having a plurality 



f lowii 
channels 



at least a first amino acid through at 
coupling said first to portions of said 
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block in a first 
of channels therein 
b) 

least one of s< 
surface; 

c) flowing at least a second amino acid through at 
least one of said channels, coupling said second amino acid to 
portions of said surface; 

d) rotating said channel block relative to said 
substrate and placing said substrate in contact with said channel 
block again; 

e) flowing a thiVd amino acid through at least one of 
said channels to form at least f^irst and second peptide sequences on 
said surface; and 

f) flowing a four tin amino acid through at least one of 
said channels to form at least th^rd and fourth peptide sequences on 
said surface. 

18. A kit for forming\ diverse polymer sequences 

comprising: 

a substrate; 

a channel block, said channel block having a plurality of 
grooves therein; 

means for holding said channel block in engagement with 
said substrate; 

means for translating said\channel block and said 
substrate relative to the other; and 

means for injecting selected? reagents into said grooves, 
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19. \ The kit as recited in claim 18 wherein said 
substrate comprises active site protecting groups. 
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20. The kit as recited in claim 19 further comprising a 
deprotecting material ^o)r removal of said protecting groups. 

21. Thek/ kit as recited in claim 18 wherein said grooves 
are connected t^a^pyrWures in said channel block, said apertures 
extending through/Kb*ck surface of said substrate. 

22/ The 'kit as recited in claim 18 further comprising 
means for irradiating selected portions of said substrate for removal 
of protecting groups on\said substrate, said protecting groups 
removed from active sites on said substrate upon exposure to light. 

23. The kit \as recited in claim 22 wherein said means 
for irradiating comprises a light source and a light mask, said light 
mask comprising regions opacjue to said light and regions tranemissive 
to said light. 

24. The kit as yecited in claim 18 wherein said means 
for injecting comprises a pipettor. 
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25. A The kit as recited in claim 24 wherein said 
pipettor comprised a plurality of pipettes, each of which is coupled 
to a different one\pf said grooves. 

26. A system for conducting a plurality of reactions on 
a single substrate, tiae system comprising: 

at lfeast about 100 reaction regions on the single 
substrate, each react ioYi reaction region being capable of conducting 
a separate reaction; 

means cor delivering one or more reactants to one 
or more of the reaction rtegions; and 

means for constraining at least some of the 
reactants from contacting at le/asjt some of the reaction regions. 



27. The^systen 
substrate comprises a plu^a^i^ty 
supports within said pas 



sited in claim 26 wherein the 

rof passages and the reactions arc 



28. The sjfs'tem Jtfecited in claim 26 wherein the means 
for delivering the one /or morcy \re act ants are flow channels of a 
channel block adjacent the substrate and the means for constraining 
at least some of the reactants ate walls of the flow channel. 

29. The ey stem recited in claim 26 wherein the means 
for constraining at least some of the reactants is a hydrophobic 
layer on the surface of the substrate. 



30. A substrate comprising 

greater than\about 100 reaction regions 
30 having different compounds therein; 

a constraining region surrounding the 
reaction regions, the constraining region being more hydrophobic than 
the reaction regions. 
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31. The substrate recited u.n claim 30, wherein the 
constraining region comprises hydrophobia protecting groups. 
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32. The substrate recited in\ claim 31 wherein the 
protecting groups are photolabile. 

33. The substrate recited in c^laim 30 wherein the 
reaction regions define channels. 
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34. The substrate recited in clatan 30 wherein the 
substrate includes greater than about 1000 reaction regions. 
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35 A A method of forming a plurality of polymers having 
diverse monomer Sequences on a substrate, the substrate including a 
plurality of reaction regions surrounded by a constraining region, 
the reaction regions being more wettable by one or more monomer 
solutions than the constraining region, the method comprising 

sequentially placing the one more monomer solutions 
in a first reaction rtegion tb form a first polymer having a first 
monomer sequence, the \monomj$r\ solutions being confined to the first 
reaction region by the Wonsjfcraining region; and 

sequent iply placing the one more monomer solutions 



in a second reaction reg^ 
monomer sequence, the m 



in t/o form a second polymer having a second 
smear solutions being confined to the first 



reaction region by-^he ^constraining region. 

36. The mfethSct^re cited in claim 35 wherein the steps of 
placing monomer solutions /iA the first reaction region include moving 
a pipette with respect to/ thfe substrate and depositing at least one 
monomer solution in the firsts reaction region. 

37. The method ripcited in claim 35 further comprising 
steps of periodically removing Vnonomer solutions from the first and 
second reaction regions after sfelected monomers have been coupled to 
the first and second polymers. 

38. The method recited in claim 35 wherein a first 
monomer is coupled in the first refection region and a second monomer 
is coupled in the second reaction rWgions before additional monomers 
are placed and coupled in the firsthand second reaction regions. 

39. The method recited \in claim 35 wherein the monomer 
solutions are placed in the first and\second reaction regions by a 
dispenser selected from the group consisting of an electrophoretic 
pump, a pipette, and a charged drop dispenser. 



40. A method of transforming a first heterogeneous 
array of compounds on a single substrate, \ the heterogeneous array of 
compounds having a plurality of reaction rtegions, the method 
comprising the following steps: 

activating a first group W reaction regions and a 

second group of reaction regions; 

delivering a first reactanV to the first group of 
reaction regions but not to the second group \pf reaction regions; 

allowing the first reactant\to react at the first 
group of reaction regions, to convert the first heterogeneous array 



V 

into a second heterogeneous array, wherein the heterogeneous arrays 
have greater than about 100 distinct reaction regions. 

41. ^he method recited in claim 40 further comprising a 
step of isolating the first group of reaction regions from the second 
group of reaction regions. 
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42. The' method, 
group of reaction regions i) 
against the substrate 



recited in claim 41 wherein the first 
isolated by placing a channel block 
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43. 

group of react! 
reaction regions 

44. 

substrate inclu< 
separated from 



The 

regi 
b> 



ill* 



le met 
a seri 
ie anothe 



45. The rnetl 
group of reaction regions 
reaction regions by one oj 



bd recited in claim 40 wherein the first 
/is isolated from the second group of 
(on the substrate. 

bd recited in claim 43 wherein the 
of flow through reaction regions 
Dy walls. 

3d\recited in claim 40 wherein the first 
Ls Vsolated from the second group of 
moite non-wetting regions on the substrate 



46. The method recited in claim 40 wherein the 
heterogeneous arrays have greatex than about 1000 distinct reaction 
regions. 

47. The method recited in claim 40 further comprising 
the following steps: 



iond 



fii 
aecor 



reactant to the second group of 
group of reaction regions? 
reactant to react at the second 



delivering a sec 
reaction regions but not to the 

allowing the s< 
group of reaction regions; 

activating a third 
third group having some reaction ri 
group of reaction regions; 

delivering a reactant tift the third group or 
reaction regions but not to the second grotip of reaction regions; and 

allowing the a reaction tlo take place in the third 
group of reaction regions. 



region 



oup of reaction regions, the 
in common with the first 




